A plethora of cardiac chloride conductances: molecular diversity or a related gene family.
Recent electrophysiologic studies have provided evidence suggesting that as many as six different Cl- conductances can be identified in the sarcolemma of cardiac myocytes isolated from various animal species and areas of the heart. These include Cl- conductances activated by stimulation of protein kinase A, protein kinase C, extracellular ATP, intracellular Ca2+, membrane stretch, and a basally active Cl- conductance. Many basic biophysical and pharmacological properties of these channels are presently unknown, and the only molecular information presently available suggests that the cAMP-activated Cl- conductance is due to cardiac expression of an isoform of the cystic fibrosis transmembrane conductance regulator (CFTR) Cl- channel normally found in epithelial cells. We used the polymerase chain reaction (PCR) to amplify four distinct regions corresponding to the cardiac CFTR gene product from several cardiac tissues to determine if the molecular distribution of CFTR matches the distribution of cAMP-dependent Cl- channels in native myocytes. Amplification of regions corresponding to the first nucleotide binding domain (NBD1), transmembrane segments (TS) VII-XII, and the regulatory (R) domain showed a precise correlation to tissues that electrophysiologically exhibit sarcolemmal cAMP-dependent Cl- channels, whereas region TS I-VI exhibited a distribution independent of the presence of cAMP-dependent Cl- channels.(ABSTRACT TRUNCATED AT 250 WORDS)